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(54) COATED CUTTING TOOL AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a coated cutting tool excellent in depositing resistance in which deposition of the material to 
be subjected to cutting onto the surface of the coated cutting tool can be prevented. 

SOLUTION: This coated cutting tool is applied with a base material composed of cemented carbide and wear resistant coating formed 
on the surface of the base material. The wear resistant coating contains titanium nitride coating formed in contact with the surface of 
the base material and multiple nitrided coating formed on the titanium nitride coating and contg. titanium, vanadium and vanadium with 
inevitable impurities and titanium, vanadium and nitrogen with inevitable impurities or multiple carbon nitride coating contg. titanium, 
vanadium, carbon and nitrogen with inevitable impurities and titanium, aluminum, vanadium, carbon and nitrogen with inevitable 
impurities. The topmost surface layer of the wear resistant coating is coated with low m.p. oxide with <1000 0 C m.p. contg. vanadium 
oxide. 
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-t&zl hi ?r±-^mt£. v &mimm-^-mrL^mmwm 







^ , ay mm ^mmj^^m^^^r^ mimm^mm hi &m 
?lz> 0 wimmvkWinmte, i^-cm-rft^rLt^ 

hi /<-j-z/ o hi mm hi ^ptm^f», =f-^ ^ hi ~T ^ 

<b ^^^l^J^FM^ ^f-<? ^ hi Tj^ X hi s<-}-^ *y J* 

hi mm hi mm hi 

-3 aa^a* 100 o °c^\^^i&M^mit,'-&-cmm ^ ^ 



fs*^^ i o o o °c^x~f ^i&m^m^^o ~^%&m ^nxv^ 

O. 0 2J^±0. 6^TTfc^>, fW^iR i 2 IdgE 

ffl^X, R^^'^ t LT^>^< <b ^^5fi tj^bTk^^^- 
R:fufB^^^^bEjl^^i£-f-^> ^ . 

m^mm ^mm^m-r z> ^ hi t-j^-^-cmit, u-CHtrtsm^ 
mmitnm^m^m i^mmi&m&mik&D &m&-f- ^> ^im hi 

[ 1***118] ^flj?-a^^ ^ ^ i« hi % 
mjfss«-co^M-fcif^?f^ ^ ^ m^mm\^^m hi 

mrfe^fb^-^ ^moJt-\-mf$L^5^, hi -r^^ =- y 

.u hi y<-f- ^ ^ m ^ ^^jmm^mm ^ ^r^m-ir & m 
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[ft^9] Etimm^^t,mi-±. ^ hiT 

.u hi s<-r -uh: mm ^ mm hi t ^r^-w 

[1**^1 1 ] ntimm^m^nm^pc^m^-^m^ u-r 

{ + (7;U^[>A) + 

mm ^r^i^7\<.m^^^^^^^m^^p^mmm^m^m 
comm^mm#±m~rz> zl ^ -emit i^-cmmm^-M 

30 m hi mikyhm&^-lirJf^ ^ffli/^X h vd^^ i ^-CtufB 

mm^r^^yKm^^^^-r^mm^^p-^mmm^m^^ 
nmnmm&Jmm#±m-$-& zl hi ^ ^>~cm4k u-xtutB^^- 
»bjm<7) ;ftfi5ts i-mm^m^mik^&mtt-r z> nzm hi 

[f»*^ 1 4 ] FtufE^nti^Sif^ 4 o o t^±ofiS 

-e^^^tb^) . tw*3K 1 2 3= Tsite: 1 3 t-mm;<m&mmm 

40 [^p^^^ffl^t^^] 
[0001] 

[0002] 
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[0 0 0 3] ^ w J; 5 ^*«^^^L5/cfe^, -fe 
^ ^ ^^^=t— Z^fm<&J5£<fr£ LT, £Hb^^^ 

(x i c) . mik^&i' (x i N) % j^^fb^^^ (x 

i ( C , N) ) iV^ofc^^ V^-fe^ ^ 

^ ^ ^ — v ~ ^ ^ ^flicDW^fttt <^ M®Hbt£ ^ ^-fffiT^zi^-ii- 
^^^=2— i^^moDj^^hi U-c. ^fb^^^TVi-^ 

— ( (X i , A 1 ) N) fba-L-O-ofc^ 

[ O O O 4 ] 

[^^^LJ:5i:t5ISJa] ^DN'J^ 

^ ^ ^ ^ =» — 7 s - -< ^^mtx^ mrLyj^^Krt&mm-r 

[0 0 0 5] ^r^-C. ^co^B^fj;. JL^_bco J; 5 ^ f^JH^ 

-o . q&mm mnim,co^m^co$)&mtt cd mm & m c ^ 

[ O O O 6 ] 

^^fbflll{3:. ^fb^-^ z^mcD±_\^mrfit5ln,^ hi y< 

-r^ryj^ ±~ mm hi ^^jmm^Fmm^i ^tt6 0 m«*§ 

VktfcmoD Wc^t m ^ . Si^^ 1 o 

o o °ci^^ cDi&m^mikm^mm ^ rt-c x, ^ & 0 i&m^m 
itmhi x^-TZtettmite—s*-*-^*? (v, o 5 ) hi com 

[OOO 7] ^fc. _bfBcOi^^S^tfl^^. =f-^^^y<-T 40 

[o o o 9] m*g-M4£im*P<&m^rb\im2i U~c 

X { (^^^) + (^^-^-v^^-Zn) } com^ o . 02 
Jl^_LO. 6J^TX*foS^^^* SO 
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[0010] Jcmco^mmoo 1 ^co^^^t^-o 7ti^^^r) 
J^^^^S^^co^^^r^co^JR. ^.t^V&^-& ^ hi s<-f~ 

[0011] ^s^ii^, *i 
hi mm hi mm t ^^^^j^f^^ <t ^Mtsi^s^ 

ffl^X, &JfeJf^ hi U"C^^ < i t^bTK^^r^" 
^^^^bflM^r^^-r^X^m^ . * Tc_ {X A^m^^r 

5 #ia^ ^ ^^bn^*ffi ^ Apfi^s-r s ^ hi 

[OOl 2] Jn5^coMi^^^(^*5 V ^-C^pm^L^f j:, 4 O 
[0013] ^ . d CO^P^CO >L 5 1 otD^ffiiC^ofc 

hi s<-f-z^iy hi -m.m hi ^F^jm^^m^o hi ^tts 0 
M^^^ISfl^co**®^. ^b^^^-^^-^^^-tp. mM 
^100 o °cpj<-rc/M&m^m^^}-v-^m ^^-cv^§ 0 

[00 14) ^/-d. li^-^bsitt, ^^^^-r/i-^^^ 
^ hi s<-f-*?*?j» hi mm hi mm hi ^-^im&j^mw) hi 

[00 1 5) $?^u<«. ^on'J^c s r <7^^o^ijtz:M^--t-«»m5 

[o o 1 6 ] m^mi\zm*pcojw^ktm hi u-c. c^<-^-^ 
/ { (^^^) + (7=-^^^^-^) + (.'<~r^*y 

^ } Ofa^)5 o . 0 2J^_tO. 6 J^"F-efe-g>cO^^^ u 
[ O O 1 7 ] _b5zliCO^:^g0^cO >b "9 1 ^cO^Mtw^^^dlS 
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[ O O 1 8 ] jfeT^. ^^^bAH/j^^ ^ <b 5: = r> ^ 

J^cojjfi^^T^fb ^^>^4k^ffl^-C. BtJJ&Jf^hi LX'>=fe 

m^mm ^tmmmm-r z> zl hi ^ ^ -c^Ht; u-c^^^^ 
[ o o i 9 ] -tize^ai^^^t^^i/N-c^p^^LS^^ o o 

°C :£A_h co -c?r ^o^L S t^S ^ ^ LV\ 

[ o o 2 o ] ^mmcn^m^m^Lm,<7>mmz£jm\^ 

P v o ^7 V — FT — ^ ^ri^-y" 

u ■ >-^?iu E&fcVk^y<^ ^ y yW£i:*Tfc5c 

C O O 2 1 ] W±WJ; -5 ^^^S^Ni'rJIElJ^^ J; r>^r co^i^ 

[o o 2 2] ^Niu^-^^f-^^-cf^ mmtt^wm him 
ttcpc/yyK^f hi Mimmi±%£nmcvrtz^ hi ^m^mm^f^yj-^. 

[O O 2 3 ] ^ I^^U^t^^O^ijiQ J^co— §|5l^^i& 

vymrLjusim^mm ^t^[§wt:-r s ^ ^ i 

c o o 2 4 j zLt^^ c^i£^commwmir-MGr>fflm&,&yE 

iC) ^co ^r- ^ ^ 5?v1r ^ ^ : v ^ ^ =r ^— -7- ^ 

^tibtr^^ ^— ir ^ ^ ^ ^ ^ co^s ^ -r 

-^K ^ft^i^ VT^^^^i^ ( (T i , A 1 ) N) =r — 

^ >- ^ *b *&flH co WimikVk hi WimmVk co r^i Jh £r g ^ i: u 
7t ^bco-efc 9 . ^^E^±tcO^^^-^F^lM^r«¥^:-C# 

[ O O 2 5 ] -^r^-C. :«g^^ib(3:. ^g-^-fe^ 51 ^ ^ ^ 
cO^r^^S^^^^m^^^^^ i: co -e # S MM ^+ 
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2 ^cODScO^^-§Pi^^^i^>^^§(5cOV^^^^ 1 ^J£A_kcO 

^Vz:/j>. i o o o°C4^-Fcoii4^^^F^7^^t^-e^^^L 
[oo2 6] — ^^fl^^r=f#^:^--s>ft:^^i^ u-c 

f*. (T i , V) (C, N) sfe^f* (T i , 7\ 1 , V) 
(C, N) ^ffl^SW^f * LV^ <t ^^.tti LfCo 

io &4k^m<r>m&&mim-$-z>f^#>\zL\'3:^ =*—^ i^^f^m 

^ 1/ ^^-^^-^^co^ffe^M/^5^^- tb^S ^^#f. ^ffl^ 

[0 0 2 8] ^^td. _hfEcO i e» = — X ^^JK^>* 
SlcS*^^ i o O O 0 CJ£A-Fco jSd*^^b4^ &:Vf£h 

20 x^^, ^*yctt7K«^^^r-r5#[i^^^p^ 
coo 2 9] m^mm^wm^i&m^^mi^^-^m. 

[ O O 3 O ] f^3fe/j-tb ©DNUZC^fflcOM^^'t*^^^ U-C 

30 -^co^^j^^b^f*. ^DNU^PIC^^^rcO^LS/J-g^t: ^ 
^L. ^co^b^-^T-yi^ ^ — ^-^co^bi^^-^^-t- 

^ : a i, 03 ) ^^m& hi M^^^^+i^^ 

U-Cl/^S^i^tr, *ificO^0^iJi^^£O^^b J ^.m5^^cO^ 
NiiJ^cO^PIQ^^V ^-C-®^/--^^^r^ LTV^ 0 
[OO 3 1] U/^U^^i^ ^tLb^^bJiif*, r^SfiM 

[o o 3 2] M«*6+i^^co^DS^^-r^>^b 

M ir co V ^ -C f¥4Ha ^ /-d S ^+ ^ ^ 

[0033] ^ "C. -T. co J: e> ^i&m&mikt&i hi U"Cf3:. 
^ONU^co^l^feco^De^-^/iS^^f^ejtc^ 1 o O O °<Z£XAi\zl 

50 i^-f-s ^ <b ?j^^mmr^c^m\7£iz.x-=>-cmw&£5frt-z. hi 
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a*tb. i o o o °cnk-Fa)m^^^-^-^> cDMm*33-v-&> 

[O O 3 4] ^^v^-/=,cO;^fb^ »b^f*. -^rix^x 
^;*7 — .^fM^-e 2 9 O O k g /mm 2 . 1 5 O O k g 
/mm 2 ^^-r^^fil!^K^feS 0 l£7^. s<-)~Z?&J* 

M^^Sf-xrfeSo ^ <btc: . ^-^-^^^ irfgj^co^^g^b 
^ O^v^ ^ i o o o 0 C^T < ^v^9^£v^S^^ 

^^oTV^o 7^ <h ^Lf*\ F e 2 O 3 ■ V 2 Q 5 com 
Afi8 6 C r 3 Q 3 - V a Os c^m^i~± 8 5 O 

°C, 3 N i O - V- Ob cOifi/^f^: 9 O 0°caitt;fc?. 0 

( T i O2 ) . TVl*- ^ (A 1 . O3 ) ^r^L 
1 8 5 0°C. 2050 0 C^V^5> ^^i^-^^ ^m^^rW 

[00 3 5] ^-^s^-£,co#Mb4£K »b 

[ O O 3 6 ] ^ i Ni?7^ X 

i (C , N) ^ ^ ^ (T i , A 1 ) 

l^^fb-fer ^ ^ ^ ^ ^B^tCl. ^^^^^tO^b^^^tin 

[O O 3 7] ^f^T'ti. (T i , V) (C, N) fl^^ 
^fi (T i , A 1 , V) (C, N) flm-*3V^Tfi, T i 

(c , n) a. 1 n ^momim-ik-i^ 

[0038] ( T i , V) (C , N) If^fcf* (Ti, 
A 1 , V) (C, N) m^COs<-3-^ cO^TJPizf^:. ^ 

(T i , V) ^ 7^C± (T i , A 1 , V) CO%Kf$LCT> 

cO:R5S«3: {V/ (T i -h V) } ^ tZLtl: {V/ (T i + 
A 1 H- V ) } O . 0 2J^_tO. 6 J£L~F (2%^±6 O 
T'fo?. D _LfBcoJ[li^.fcb^^ 2 %J£^-F-C 

6 O %JL^_h-Cf-i. ^.^t^ST 1 Nlf, Ti (C, 

N) flU 7^(3: (T i , A 1 ) Njl^c^^fi^^b-t-S^i 

[ o o 3 9 ] _btscoi 5 ^m^^+m^^ftw^^ 
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i . A 1 . V(7)^--<-C^^rA,^^^/j^ ^S^^g^. ifc 

(-fb^^*) f^-e^. ( T i , A 1 , V) (C, N) CO 
[OO 4 0] ^7 V— KT- ^ ^r^-^^~ ^ 

[O O 4 1 ] jfe*^ — ^{^. fts^lMWT i — A 1 — 

v^dfef*. ^i^_bco@a^t^^^^^^-c^^ffi-efes^^r 

t^S^^,^. miS^tiX^ S T i — 6 A 1 — 4 V-8^£rffl 

v^^i^^^^^fflwrffe-efeaco-c^ i*:^^i<S:v>= 1 ^ b -e 

[ o o 4 2 ] $p.t-, mimm^mnm^mm^m^^ 1 o 
^ ^ r? & ^^-f- & mimm\$iwm & mm u ^ mmm m 

O W JP»S^«ff J; v ^ 4 O 0°CJL^-FCO^^ 

30 L< =^V\ 

[OO 4 3] 7te^5. Slt^MLX^^nSflli: UT« 
T i NW»^ LV\ StfCE^, (T i , A 1 , V) 
NJSIl£^f3; ( (T i , A 1 , V) C, N) m^mrfZ^t Z> 

[ O O 4 4 ] 

[^jfe^J] ^-T. ^^P^t^f^^^^flMco?^^;^^^. 

So 

40 [ O O 4 5 ] El 1 i^^-f- J: 5> ^^l?^^rU^(7)^fer#-^-e 
v^fe^- u^ibJt^cosw 2 r -e^^t-^7r^tcits]*5 oTh^ 

^SW5^A 3^-fe^h-T6 0 2^ ^fcO^M^^M 8 \- 
i . A 1 . Vc^Bff^COjrb^CO^^^^^^S^^^/^ 

[OO 4 6] ^-T. ^^^N^l^S: (H^^tLX^^^) 

J: «9 1 COF^m5^ 1 X 1 O 3 P a £X-T^.T?mm< U 

50 ^ ^ s 2 (D^p^ra^^ 5 5 o — 6 o o°cxfe 



7^ . ^J^W 1 COttg$CO&.Jjti$ 2 . 7 P a ( 2 O mT o 

?!I 5 J: 9 - lOOOV ^St5}tl 3 <h Sit 2 td^n^p 

[0 0 4 7] #CU1. 1 COF^*Ff5^^^-r^=t'^^f^^: 

^ 4 . O P a (3 O m T o r r ) «fc 5 i^mm^f 

^ &W7< 1 5 c7>mi±^- 2 O O V^T-TJf 

— 3 O V . lOOAWg^^L, ^«8W^®J: 

ts^ik$i^ ii/cim^cf^T i , a i , wt>^mm^^p 
cr>m.m hi&Lr&x^, s#2co*®tcT i , a i , v com 

m^7&f&&irL^ mmhi-rz> ct i , ai, v) nas^^i 

[0 0 4 8] J^^-fb^M^^S 7t^^^£. ^m^f^t-^ 

[ o o 4 9 ] ^^mgh&i^m-r & t^m^o -ck*. 

^M^^ ^cD^^^^S^M^m^^-^L, lit 2 

^6^ST i — v -gr&commmm TtfctT i - v — A i 
m i: mi£,7K m^^oo m-^r ^ hi ^gJt^-tt?) t tci 

ct <9 . * i co^mmsh i~6 ^^-r&@j5£co ct i , v) 



issm, cr i , 

[ O O 5 O ] * 
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A 1 , V) (C, N) (T i , A. 

(T i , v) (C, N) B^^rY^fifeU^io 

=SK SH2^^iPL > 1 O 0 0 CJ£AT(^^ofcbS 

It 2 ^^^m H^l^tllUCc 
[ O O 5 1 ] mtt LXtt^U— K*SJ I S P 3 
io £g£M-B^£-ffl t ^- ^ z^MV^t-Z J I s miS-co s d kn 4 

M2, 4) „ »b^"^ — (JtSfe0tJ l , 

3, 5) ^rJbfE^l^^co^-^tci tJ^L^ 
[0 0 5 2] «0Jp B nl ~3^oV^X(l^*T 

6 O 0 0 CtT3 O^PbI^JSU. ^7^^^§ 

4 — 6 i^^\s^te7km^&^te^m^*p-xrm4k$&m 

4 O 0°C^T 3 O ^f H mtet 5 r t J: 19 , 

[o o 5 3] w m m.%&i-*3 i~t & mvmmvk . ffa^*t*^i¥ 

[ O O 5 4 ] 



S KLD 6 1 ) 



*j£guit mMff^c c j i 

©JSUai^ : 5 O m/m i n 
«9 : O . 1 8 m rn X 

W *0 : 2. O mm 

m^wm. : ^o^uft i o Tn-xrmi~fmmm<m i^m l/c^^ 

[ O O 5 5 ] 

im i ] 



No. 




-^-^ TiN m 
^ (/i ra) 




< V m) 




(mm ) 


(m) 


1 


^$&m&, i 


O .4 


(Ti 0 .7V 0 . 3 )H 


3 . 2 




O . 26 


12m J^A_t 


2 


*?&f«^ 2 


O . 3 


(Ti 0 . 3 Al Q .3Vo.4) (Co.^No.e) 


3 . 5 


0.21 


12m 


3 


&$&msh 3 


O . S 


(Ti 0 . 3 Al D .3Vo.4)N 


3.4 


O .23 


12mEt_h 


4 




O . 6 


(Tio.5Vo.5) (C0.5N0.5) 


3 




O. 24 


12m i^_fc. 


5 




O . 4 


(Ti 0 .3Alo.6V 0 .l)N 


3.3 


0.21 


12m 


6 


^58P>]p D n 6 


O . 4 


(Tio.5Alo.3Vo.2J {C0.5N0.5) 


3 . 6 


O. 26 


12m JMJb 


7 




O . 5 


(Tio. 4 Al 0 .6)N 


3 - 4 




O - 53 


12m 


8 


tfc^^J 2 




TiN 


3.3 


*L 




8m 


9 


vtmm 3 




(Tio.3Alo.7JN 


3.2 




O . 61 


11m 


10 


l^^^'J 4 




TiN 


3.3 






6m 


11 


5 




( Ti D . 3AI0 . 6V 0 . 1 ) N 


3 . 1 


O .51 


11m 



[ o o 5 6 ] m 1 t*ti 5 I-, ^^m^j^^wmwm 

^ . ^w^-x^^^^ML^N'Jx^ (l:b^ 
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[ O O 5 8 ] 

^-/j^^i^^^-^^ ^^^-e^ v wznmc^^f-r &mmp&¥£?t 
i-tmzn^ =r-^ k^/u-^dic. ^^-r^-eoNU. ^N'J^^td^u 



i 

3 SWJ^I: 

6 ^7 V— K7 — ^ II 
8 



«t#HH5p 1 o — 
12 

ir<M®El (B) -efc^>, 



1 5 8 8 6 1 



[El 1 ] 
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